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in 1980, Bex and associates1 first introduced the initial
concept of aortic translocation for the surgical manage-
ent of transposition of the great arteries (TGA). They pro-
osed moving the aortic root together with the coronary ar-
eries to the pulmonary position as a way to provide a true
anatomic correction” for simple TGA. In 1984, Nikaidoh2
escribed and popularized the concept of aortic translocation
or themanagement of patients with TGA, a ventricular septal
efect (VSD), and pulmonary stenosis (PS).
When evaluating patients with TGA, VSD, and PS, it is
mportant to delineate the anatomy of the left ventricular
utflow tract, including the size of the pulmonary valve an-
ulus, and the morphology of both the pulmonary valve and
he left ventricular outflow tract. Left ventricular outflow ob-
truction is frequently secondary to posterior deviation of the
utlet septum, which is not usually amenable to resection.
ccasionally, there are patients with resectable lesions in the
eft ventricular outflow tract; they should be managed with
n arterial switch operation and left ventricular outflow tract
esection, rather than translocation. It is also important to
ivision of Pediatric Cardiothoracic Surgery of the Heart, Lung and Esoph-
ageal Surgical Institute, University of Pittsburgh Medical School, Chil-
dren’s Hospital of Pittsburgh, Pittsburgh, Pennsylvania.
ddress reprint requests to Victor O. Morell, MD, Chief, Division of Cardio-
thoracic Surgery, Children’s Hospital of Pittsburgh, Room 2820, 3705fFifth Avenue, Pittsburgh, PA 15213. E-mail: victor.morell@chp.edu
522-2942/08/$-see front matter © 2008 Elsevier Inc. All rights reserved.
oi:10.1053/j.optechstcvs.2008.06.003ocument the presence of a straddling atrioventricular valve,
hich has been associated with TGA, VSD, and PS.
The coronary anatomy should be documented, because
here are some coronary patterns that can interfere with the
epair. The epicardial course of a major coronary artery could
reclude the safe harvesting of the aortic root from the right
entricle because of its proximity to the plane of resection (for
xample, a right coronary artery originating from the left
ain). There are also some coronary patterns that can hinder
he ability to safely move the aorta posteriorly into the pul-
onary annulus (for example, a posterior intramural coro-
ary artery course). Such coronary anatomymay not be ame-
able to coronary reimplantation in conjunction with aortic
ranslocation.
Our preferred age for complete repair is 6 months. How-
ver, some neonates and small infants will develop significant
yanosis (70%) requiring an initial systemic to pulmonary
rtery shunt. Our approach is to perform the shunt via a
edian sternotomy incision. At the time of surgery, we doc-
ment the coronary anatomy and occasionally place marking
utures near the coronaries to facilitate their visualization at
he time of reoperation. Also, keeping in mind that a segment
f pericardium will be needed for the right ventricle to pul-
onary artery connection, we avoid making a midline peri-
ardial incision to preserve most of the anterior pericardium
n continuity. The approximation of the pericardial edges
acilitates future sternal reentry.
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sterior translocation.
Figure 1 Once on cardiopulmonary bypass, the proxima
the posterior movement of the aortic root during the pol segments of both coronary arteries are mobilized to allow for
Technique of aortic translocation 183Figure 2 With a beating heart, the aortic root is harvested from the right ventricle. Initially, an anterior ventriculotomy
is made to visualize the aortic valve; we then proceed with the lateral and posterior transection of the subaortic conus.
The mobilization of the proximal coronary arteries makes it possible to safely separate the lateral aspects of the aortic
root form the right ventricle without inadvertent coronary injury.Figure 3 After harvesting the aortic root, the main pulmonary artery is transected proximally, at the level of the
pulmonary valve. The branch pulmonary arteries need to be extensively mobilized in preparation for the Lecompte
maneuver.
184 V.O. Morell and P.D. WeardenFigure 4 The outlet septum is transected down to the level of the ventricular septal defect, opening the narrowed distal
left ventricular outflow tract. Once the aorta has been harvested from the right ventricle and the outlet septum is
divided, the exposure provides for excellent visualization of the ventricular septal defect and the atrioventricular valves.
It also allows for a more precise closure of the VSD in patients with a straddling atrioventricular valve.Figure 5 (A) The anastomosis between the proximal aortic root and the opened pulmonary annulus is performed with
a running suture to the level of the transected outlet septum. Beware of posteriorly looping coronary arteries, which can
be susceptible to injury or distortion when performing the posterior suture line. (B) The residual interventricular defect
is closed with a prosthetic patch; the superior aspect of the patch is sutured to the unsupported anterior segment of the
aortic root. Occasionally, it is possible to close the VSD by approximating the right ventricular muscle attached to the
aortic root to the crest of the VSD, without a patch. The advantages of performing the procedure with a beating heart
include the benefits of a short cross-clamp time and the ability to detect the presence of coronary ischemia, which could
develop after the translocation of the aorta.
Technique of aortic translocation 185Figure 6 (A) After aortic cross-clamping, the mid-ascending aorta is transected and a segment of aorta is excised to
prevent posterior compression of the pulmonary arteries by a “bowing” ascending aorta after the Lecompte maneuver.
(B) The pulmonary arteries are moved anterior to the aorta. (C) Aortic continuity is reestablished. The aortic cross-
clamp is removed and the patient is rewarmed.
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186 V.O. Morell and P.D. Weardenia a median sternotomy incision, the patient is placed on
ardiopulmonary bypass with bicaval cannulation. A left ven-
ricular vent is placed through the right superior pulmonary
ein and a cardioplegia catheter is inserted in the distal as-
ending aorta. The patient is cooled to 32°C.
onclusions
ince 1996, 21 patients have undergone aortic translocation
t Children’s Hospital of Pittsburgh and The Congenital
eart Institute of Florida. The cardiac lesions in these pa-
ients included transposition of the great arteries (D-TGA)
ith VSD and PS (16), corrected transposition of the great
rteries (L-TGA) with VSD and PS (3), and double outlet
ight ventricle with a subpulmonary VSD and PS (2). There
as one (4.7%) early death; one patient required cardiac
ransplantation because of severe postoperative left ventricu-
ar dysfunction (a patient with a posterior looping coronary
rtery). At a median follow-up of 71 months there were three
ate deaths, two of which were potentially preventable (one
atient died from an unrecognized pericardial effusion and
ne from cardiac injury during sternal reentry).
It is important to note that many, if not all of these
atients, will eventually require reintervention. The ab-
Figure 7 (A) The anterior wall of the main pulmonary art
as it tends to be hypoplastic. (B) The proximal pulmona
the posterior suture line is usually at the same level as
(C) A glutaraldehyde-treated autologous pericardial pat
connection, thereby augmenting the main pulmonary aence of a pulmonary valve results in chronic pulmonary Wnsufficiency, which can lead to right ventricular dilation
nd/or dysfunction requiring a pulmonary valve place-
ent. We modified our initial technique3 of using a pul-
onary homograft to reestablish RV to PA continuity to
he technique currently described based on the fact that
here are published data4 suggesting that a direct RV to PA
onnection results in a lower incidence of reoperations
hen compared with the use of homografts in the pulmo-
ary position. One of the major advantages of this repair is
he creation of a widely opened left ventricular outflow
ract; we are not aware of any patient that has developed
eft ventricular outflow tract obstruction after an aortic
ranslocation procedure. One patient in our series re-
uired reoperation for severe aortic insufficiency.
At Children’s Hospital of Pittsburgh the aortic transloca-
ion procedure is the preferred surgical technique for the
anagement of patients with TGA with a VSD and PS. Al-
hough the overall “published experience”1-3,5-16 with this
echnique is limited, the early and midterm results are en-
ouraging, suggesting improved outcomes when compared
ith the Rastelli repair.
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pened longitudinally to allow for patch augmentation,
ry is then sutured to the right ventricular outflow tract;
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